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XBSTPUCT 

[ This «tudf compares traditional lect>r^ (TL) and 

persanalired systei of instruction (PSI) teaching lethods for an 
introductory criminal evidence class at C«rritos College (California) 
during the 197«i-75 academic year. The afubjects nere 189 lover 
divisidn students, the fast majority of nhom nsre declared law 
enforcement majors* Since both sections each semester nere day 
offerings, most students nere full^-time and not currently employed in 
Ian enforcement agencies* Registration count^s indicate that 
significantly more students nere attracted to Tl than to PSI 
sections, reflecting students* reluctance to attempt eKperimental 
curricula • Although significantly higher percentages of PSI Students 
achieved I and B grades, the nithdranal rate nas significantly higher 
in the PSX sections, and may correspond to the lower grades earned in 

TL sections. PSI students- nere, honever, able to complete course 
reguirements sooner than TL students. Because the course has open 
enrollment and lacks the proper randomization, this study^'s internal 
validity is suspect, fven nith proper control groups, the PSI group^s 
performance relative to the TL group's must be guest ioned because PSI 
offers the advantage of clear goals *and objectives int tlse study 
guide; » revien of the literature is included, and the author 
recommends further study and implementation of PSI* (HJK) 
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introduction 

Context of the Problem 

Toffler*s oft quoted maxim that vit must "learn how to learn*' has noi* 
•sfumed special urgency. KcLean (1970) Intoned thl$ when he wrote, »'The type 
of phflofophic base that best fits the modern concept of democratic society 
In a highly scientific and technological age Is that of Individualization of 
the educational process (p« 6)«'* 

Society Itself pressures schools to encourage Individualism* Wilson 
(1^73) has contended that group education just can't meet the diverse needs 
in educational goats and objectives* Because marketable skills have become 
Imperative necessities^ societal needs have forced the student to direct his 
tMrnI^ng to develop these skills (0*NeaU 1973)* 

The^matlng of Bloom's ^'degree of learning^' thesis with learning In a self- 
paced, programmed way seemed propitiously resolved to Franklin (1974). Now, 
^more than ever before, the vast majority of students should be able to master 
a subject's content. 

Roueche (1975) assumed pedagogical group learning was untenable, as 
Wilson had, but further Implied that there now are no teaching methods or 
styles best suited for all students* The alternative, Roueche related, was 
that: 

The student should take charge of his learning; he should study at a 
rate, place, and time most convenient and effective for him* The 
student should progress only as rapidly as hll^^blUty permits. Host 
students can attain mastery, some Just rrjo^Hif faster than others (pp. 19*20) 

Statement of the Problem / * 

Of «11 Innovative Instructional ^^proaches currently In vogue, self* 

paced education presents the most dislftnctlve pedagogical and philosophical 

contrast with the traditional lect^jr^ (TL) method* 

J 



Se1f*^paced, Imdlvldua! S/ed, and programmed Instruct fon are widely used 
^descriptions for student directed InsirucUon which tHSs study will refer to 
m% progranmed System of Instruction (PSI). 

The genera! goal of this study was to compare and contrasrt TL and PS I 
methods of Instruction for the Introductory Crfmfnal Evidence class (AJ h) 
»t Cerrltos College tn order to determ}ne the feasibility of Implementing a 
similar PSI approach In other departmental offerings where only TL Instruction 
Is used. 

Specific purposes of this study were tot (1) compare achievement for 
PSI and TL AJ ^ students when both sections were taught by the seme Instructor 
at approKlmately the same time, (2) determine If students could spend less 
time studying In PSI AJ 4 and stUl achieve '^successful performance rates** 
(A through C), (3) examine If retention was adversely affected when the PSI 
approacJhLwas used in AJ 4, (k) ascertain If unstructured peer tutoring 
practiced In PSI AJ was more successful than Institutionalised campus tutor- 
ing occasionally tried In TL AJ ^, and (5) contrast registration trends for 
both sections during 197*^••7S to determine Initial student appeal. 
Dgflnttlon of Terms 

PSI AJ Personalised System of Instruction method format stressing 
step mastery, unit module completion, tutorial student aides, textual mate* 
«rl«is and workbook* and seif-paclng. 

. TL AJ ji . A traditional lecture-discussion class emphasl^jlng course con- 
tent comparable to PSI AJ ^, and with slmJlar evaluative measurements, but 
without PSI methodological format. Comparable goals and objectives exist for% 
both approaches. 

Cerrltos "Head'' Counts , At the close of registration during the second 
««eek of classes, an accounting of all students who have ever attended a class 
must be submitted to the division office. 



ADA Census Counts . During the fourth md twelfth weeks each semester * the 
Instructors must Indicate the number of students **actfvely** enrolled for each 
section. Dollar matching state revenues based upon '"Average Dally Attendance*" 
counts determine the derating revenue of the college. 

Prime Time Scheduling , instructional hours most favored by students and 
faculty* I.e.: MWF 8-12 neon, fuTh 8-11 a,m. 

Released Time Untts . Usually a grant of three units (eight hours/week) 
of teaching released., time, equivalent to one lecture class In a five class 
load, which Is offered to permit the Instructor to prepare new Instructional 
formats fOr existing courses* ^ 

PSl AJ h Workbook . A moduli zed workbook to accompany the PS I textua*- 
discussion approach, written In small units with measureable performance 
objecclves, applicable exalnples, and self graded quizzes* It was complied 
on a released time grant. ^ 

Peer Tutoring ^ Originally envisioned to encourage rapidly advancing PSl 
AJ 4 students to tutor fellow student^ both during the modules and when the 
tutor had completed all of the modules and met the course /eq<iirements. 
Background for the Problem 

After having completed a campus In-servlce clajs on PSl methods, the 
chairman of Cerrltos* Administration of Justice (AJ) Department requested 
and was granted three units released time during the Fall Semester, !973f 
to Investigate the possibility of Implementing a PSl approach In his AJ k 
class. Although this professor (Ed.D., U.C.L.A.) had earfTer been Intrigued 
with the possibility of computer programing In this course, difficultly 1" * 
assuring student access to the computer terminals forced him to adopl^ the 
workbook approach InsVead. 

Using the same text In^ both of his day sections of AJ the proposed 
PSl class was conceived as the treatm^^nt group, the TL class as the control 
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group* Since course goats and student performance (br;H^vJoraI) objectives 
renaltied constant for both the proposed PSI and enSsrlng TL sections, unit 
Instructions, case studies, self graded qui^^?es ani t<f4tua\ retfercnces Had 
to be written for the new PSi venture because lectu'^^e pre^sentaiion was not 
Intended, 

0y AprU, t97A, enough progress had been m.nde on the PSt workbook lo 

permit a "deinonstraUon-exptanat Ion for the Oean of AcedemJc Affairs and the 

I 

Chairman of the Social Science Division. Concurring In the e«eHence of 
the wrkbook approach, the AJ professor was encouraged to administer experl- 
nienta-} pretests froon the %Mcrkbook to one of his exS sting TL AJ k sections. 
This expprlmental TL AJ 4> section took the quizzes and read from the self** 
pei:ed stady guide whlJe the PSI i^iorkbook was being completed. Hot only did 
this group uncover unforeseen Interpretive difficulties regarding both the 
Morkbook*s verbal style and ai^rangement of student performance objectives, 
but they positively re-enforced the efficacy of the student behavioral 
objectives which had been selected^ 

The workbook was completed by early summer, and used In first draft 
form Initially In the treatment I*S! section during the Fall Semester* i97^* 
Minor corrections were made during t^>ls semester, and pretest-post test com- 
parisons with the TL section were conducted. 
Significance of the Proble m 

The primary Institutional significance of this comparative research 
study was to determine If other classes in the core package *^f Aj (1*5) could 
benefit from a FSI alternate Instructional approach* Quite real 1st leal ly* 
student appeal and class retention were as important in determining the 
college's commlttnent to PSI as the grades the students earned in the PSi 
section. 
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other deparimemn on-coir^pas, suc^ as CHcmisify, have tried ver^Jons of 
the self«»pace<; PSI oppro^tcH for fonger periods of tifftc. Institutional 
Retearch follow-up studies n^ye been done for swe of these self-paced offer- 
ings, #nd such ca^p^i^^iye findings re-enforced |he vlabftUy of AJ ^*s P%t 
Approach^ Mh!le e<nphas^^*nc the precautions needed before experimenting far- 
ther with PSI In Aj. 
Itterature Review 

Although literature review searches fro«t EHIC fifes and from the records 
of the lANCERS office of the io$ Angeles County Superintendent of Schools for 
the last five years relative to programmed Instruction have resulted in a 
«Hi]tltude of tangential }y related sources. Information contained In these 
selections did provide Insight Into the g :;*s and objectives of progra?fP^«d 
education relative to thH study. 

Among the multitude jf sources, two distinct chronological trends 
emerged. Trom !968 throu^k|h 1972 enphasls was upon defining, promoting and 
hypothesising upon the potential Instructional effectiveness of Individual- 
Ued Instruction.- The plethora of recent studies have stressed specific 
courses and their needs, or techniques of application in multUmedla 
approaches, not gener^il evaluations of this method of "Instruct Ion. 

Ainong the many varieties of prograim^ed Instruction Is PersonalUed 
System of Instruction {PSO ploneerec^ by psychologists rred iCelfer and h/s 
graduate assistant J. Cllffiore Sherman, this concept first geminated In 
Keller^s mind during the 1920*s after talks with S-f. Skinner whfle both were 
Students at Haryar<^. Having the opportunity during World War II to Implement ' 
his plan, Keller created a training syste^a for the services which provided 
iMtdlate re-enforccffient with the subject content divided Into small modules 
•fid the ic^rnmr studying at his own pace. While at Colur^bla University In the 



wrly 19S0*s, n^elter and Shcf^^ift fnstUuied |he PSi method In psyc^rrofogy for 

the first lliwe. Kaiericjt presented fn sm<)M urounis with measureabie lermlndl 

betitvtor 94ive liwfiedlaie feedback ^tlt pgnls>wv:nt for not learning **as kept 

to « »lftl«Hin. By 1967, Keller, Sher^Mn^ Airskln and ot^er^ had Introduced the 

» 

tSI ftpproach nattondtly, wUh workshops Instltutcd^durfng the rtent five years 
(lUiSkln. 197^). 

jRuskln (197^), associate editor of the PSI He>fS letter at Georgetown 
Unlversi^tVt has **r!tten a comprehensive synopsis of the mov<^nt*s history, 
objectives, published literature^ and prospects. Indicative of all progranwed 
approaches, the greatest bulk of PSI research has been done^since 1970. Awmg 
the more typical studies have been efforts to coripare PSi ajyi ti Instructional 
«i6fho<ft. Although Itus^cln cited many %uth studies* some of which mII! be ana- 
lysed In the discussion section^ the lack of random selection has rtade such 
COfiWparlsons difficult* The obvious changes that occur from one semester to 
the nejit h^ve made scientific 4ppral%a\ of P%l ventures difficult at beitt, 
Rus^ktn Implied. Hore studios In nonbehavloral science dfsciptlnes would pro* 
vidfe a broader academic base to better evaluate the findings of such PSi-Ti 
i»iparat I VI* ^studies {lUaslfn, 197**). 

The fly major tenets of PSI stress CI) rnodule steps. (2) the use of 
the Written i^rd and traditional texts supplemented with special study •guides. 
(3) unit achlevcfnent before advancement to the next assignment, l^) the con- 
cept of self*paclng, and (5) the u^e of students as peer tutors. 

The three steps in self^pacTng formulated by Heathers 0971) to encour* 
ege students to effectively learn without constant guidance were' (1) a pro- • 
igreemed workbook, (2) student peer tutoring, and (3) student use of his com* 
petenctes In planning and conducting his tear?tlng activities, learning tasks 
eMist t>e on a par with student prerequisite abilities* ^ppTO0r^Me learning 
conditions flkutst be provided^ new Instructional methods must be trled« and 



ftud«nfs ff%i%i t>e aMcM^ suffic«ent xii^ to le^rn t^^ir r^^ks, Me3Cher$ stated. 
Heathers coacluded *<ftH a five point in^^tfuctio^at ftK>det ^or :nd^^»dual- 
Iting* Me c«QpH#$«^eC ClJ select in^ only me^^vreabie Uarmr^ti ijsks^ 
*(?) prelf*!i»tln9 for student f^dsiery, (3) dUgnosTng stude^^c learning P*i»icfn5, 
(4) torking oul lessee pUns* and C5) providing i^dKidtidl neia, as vieeded 
A cowpretienilve ouestlonatre *is»s sent by Svara 097?) to seventy t^^'ee 
colleges to dscertdln ^Nt^at condiiiO#»s <fvst eitltt for ? nd* v5dw«>l-^.*ed rn^truc- 
flOrt to occur* With thirty cotfeges responding, %he tor. prt?^,jry criteria 
whijth e^rged ^% necessary to effect Individual lied instruct ton were tht 
^t!) stdte«nent of objectives, (2) tifne aitocated for $tudy» (?) ^vaHobnity 
of assessment by stodenis, (*«) reenforci?#nent of student f^o%Mfcf^nt , (5) 
of learning, (6) schedule of classes, C7) location of these classes, (6| rate 
of ttudent achJevernent , f9) testing forf%at* and (10) division of the t.abjirct 
Mtter ^nodules Svara estJfnated tha^ o^e to one and a hj!f years preparation 
tlifte %ias necessary to ready a three unit aud<'o»vlsuat^ Ind^vidualUcd packa9e = 
Svara also str^sed peer tutoring, stating of objectives according to Hager 
and Bloofft, duplicating student handowts. ustna a^le audio-ylsual aide*.* 
treating lectures as assigned f%aterlai* and above alt. setting minimal e«pec- 
lalfons as to the pace of coer^ietton. 

Aspects of KeHer's five point PSI «*cthod >iiere re-Ueratcd by Heathers 
mnd Svara. with a^npltf Uatlon j&n needed instructor preparat»on5. 

The dialog concerning the cowparatlvt merits of tr4jdit#ondl .>nd pro- 
9r agf^*ed Instrucilontfhas continued unabated sln^e the early !970*s And«?rso.r> 
•nd lkenb«rry (1973) gave one of the more co^lete renditions of the dr^w^- 
b#cks associated with traditional educat>on« Restrict *ons of ctd^*cs f*ttJng 
Into prescribed tl??«es, the absence of objectives, failure to provide r^pld 
student feedback* tN? inability to adapt to student differences, the prjQpen* 
tlly for r*on* sequential learning^ and an Ivory toiler approach i^ifh no d^^^- 



cernabie methodol^Hgy were ^mong tt?^' ' tatlons stressed. 

Critics of IrKJivtduai Ued, prograTittcd instruction abound. G.O.'M, teith 
as fUir back as 196^ expressed second thoughts over- rhie .ai?sumptfon that pro- 
grainmed Instruct ton. provided the answer for all ynot f\^at,?onal learning problems 

Even more adam^tly. Holland and Hoffman (1971) "Inferred thai conclusive 
data In applied task ^cotjrses lent scant support for the emphasfs given to 
Indlvidualli^at ^on. Ji|n*Tau$ch (197!) was also^ry of the prograwied approach 

when offered as the Wjy t^lternatlve. Prograwwed Instructloji on|y works for 

• / 

certain students and teachcjrs, tends to n^ake t-he^teacHer only a rote pre- 

, a • 

scribcr, and denies other non*-education variables which may affect student 
learning, jan^'Tausch cautioned. Common to'j^st criticisms i^as the assertion 
that effective learning Is as much a by-product of effective teaching as of 
student directed learning* As Jan*Tausch half jestingly, ha)f seripusly 
Implied fn swunarSzfng •programmed literature, "One might almost Infer that 



teacheps can be slow learnefs in the area of Individualization of Instruction 

(p. 6)f" ' ' ^ ' 

In part due to Glaser*s (1968) early promptings that we must change edu- 

cat Tonal attitudes and environments to better encourage programmed Instruction, 

Individual, self-paced Instruction has become a multlfaceted endeavor* So 
imich so that 0*Oay (1070) and Pocztar (1972) deemed It necessary to write 
brief compendlums cataloging innovations In programmed methodology. 

Although strengths and weaknesses In programmed Instruction have been 
described, su^atlon might help. Among the anticipated gains In using Indl- 
viduafized Instruction, the following benefits might be^xpected. The % 
teacher would have to know the discipline in Its broadest context, and cease 
being simply a clerk, dlscipUnarlan, or Imparter of Information (Wilson, 1973) 
Although not a panacea for# a 11 educational problems, progr^imftH^d Instruction 
does force an fnstructor to more fully define goo^ls and objectives (Tref finger. 



J973). Time fs* the delimiting factor inmost students* unsuccessful mastery 
of a subject, and self^paced a^roacH^^ do permit students to work fndepend* 

ently" (Runt and H^thfs, 19W; McCombs. !97A). Learning aides and instruct 

' ' \ ^ * 

tlonal packefts -utHiz^ the mdst fwodern of educational technology (Elklns^ ^ 

1970)* The tiTH>lementdt{or of a PS J method does atter an Instructor's 
l>eha\^Ior and att+tude, but both Siege! (197^) and McLean (1970) emphajsl^ed 
Hthat teaching a. progra^nmed Instruction section can be the best experience- 
Learning Is by doing, theory must eventually be enacted into practlte. / 

By late 1973t indtvlduallzed I^istructlonal evaluations were de-empha- 
5l2lng the inechanlcal programming aspect and stressing the application of 
this Instructional t6p\ to a given curriculum. ^Anderson and Ikenberry (1973) 
emphasized the Issues and I>mp1^i cat Ions when college currfculums are changed * 
to meet InstructJ^al techniques Inherent In prograrrmed education. 

> Kclley (1973)' stressed the need to ascertain the school's educational 
cltiAate before fmplementlng individually guided programs, while C!Neal (1973) 
v«s among the earliest to effectively analyze what It meant to let the 
leajrnerxontrot the Instructional program. Oafe (1972) again reaffirmed the 
^need to build an acceptable learning environment and stated the necessity of 
constantly reappraising Its goals and objectives. 

Both Harper (1973) and TreSflnger (1973) analYzed the methods for select- 
ing students best equipped to profit from Individual i:ted Instruction. 

By the mId-Seventf es» media Instruction had become so commonplace that 
some reconciliation with the more traditional Instructional methods employed 
In eirly programmed - oroach/s was needed, which HcCombs (197^) attempted to 
do. ' / 

Finally, 197^5 would appear to be the year to evaluate student 
achievement relative to programmed Instruction, and both Instructor and 
Student attitudes toward self-paced education. Franklin (197^) stressed 
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efficiency In learning with programmed approaches, McMeen (197^) retention 
comparisons with TL classes, and Siegel (197^) instructor performance factors 
based on self interests and biases* 

Evaluating the results of con^paratlve research in PSl and TL methods 
proved to be a study in conflicting orientations. 

The efficacy of a 1ectureless« programmed approach wa$ questioned by 
Halvorson (1969), McConnelland Lamphear (1969), Oen and Sweany (1971) and 
Couch (1973) • No significant differences were observed between programmed 
and traditional approaches in the disc.plfnes investigated. 

Of those who examined specific PSl educational endeavors (some to be 
analyzed in the discussion section) Keller (1968, 1969), Moore, Mahan and 
RItts (1969) and Corey and McMlchael (1970) found significantly higher grades 
In PSl sections; Sheppard and HacDermot (1970), and Born, Geldhill and Oavis 
(1972) discovered higher comprehension and retention skills in PSl sections; 
while Keller (1968), Born (1971) • Born, Gledhill and Davis (1972) and 
Sheppaj!d and MacDermot (1970) discussed the reasons for higher education with- 
drawal rates in PSl classes. 

Even after sucK evaluations have been completed, we are often left with 
the distinct possibility that .non^-InstructlonaV variables are responsible for 
the success of programmed educational endeavors. Costs are higher in pro- 
grammed classes, and Harper (1973) recommended using these approaches only In 
beginning or advanced courses; while Slegel (197^) questioned whether the 
time, money and inconvenience needed to retrain the staff was worth the effort. 
Abramson and Kagan (1973) found that while passive females are the most recep-^ 
- tlve to educational tasks, they often needed the. most pretraining if pro- 
gramvied Instruction was to succeed In technical disciplines. Dogmatic stu- 
dents of both sexes tend to experience the most difficulties In adjuring to 
programmed learning (Grippen and Ohnmacht, 197^). The Inability of students 



ERLC 



11 

to comprehend what prograwned instruction means accounted for considerable 

early withdrawal, or failure to register (Jiola, 1972). 

Hypotheses 

Prom literature review findings, It Is hypothesized that: (1) the 
•'successful performance rate»* will be higher in PSI AJ k than In TL AJ A, 
(2) a majority of students will finish the PSI AJ k course sooner than 
students taking 7L AJ 4, (3) scudents will prefer TL AJ 4 to PSI AJ k as 
evidenced In registration trends, and (k) the 'detention rate*' will be 
higher In TL AJ 4 than In PSI AJ ^. 
Rationale for the Hypotheses 

The '"successful performance rate," defined as an earned A through C 
grade, has traditionally been higher In self spaced PSI sections than In TL 
ones at Cerrltos Collie. It Is hypothesized that students In fij 4 will 
conform to this pattern (Schaumburg, 1973). 

The primary goal In any self-paced class Is to encourage students to 
work at their own pace, and to challenge exams and exercises only when they 
feel they are ready. In so far as over half the PSI chemistry students 
tended to finish their assignments before the end of the semester, it Is 
hypothesized that a majority of PSI AJ 4 students will matriculate before 
the end of the semester when tL students do (Schaumburg, 1973). 

Patterns in experimental, joint lecture, and self-paced programming at 

/ 

Cerrltos College have indicated a basic reticence on the part of the students 
to voluntarily sign up fof such Innovative classes,. It is/ expected PSI AJ k 
win substantiate this trend (Hlnrlchsen and Schaumbur^^ f975)* 

The '^retention rate,'* defined as the proportion of fhose students 
finishing a class relative to the initial "head count" jinrollment, has been 
customarily lowerjln self-paced sjectlpns^ on campus. It Is anticipated that 
registration records will verify this trend for the PSI AJ 4 sections. 
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The following assumptions and limitations for the hypotheses were made. 

According to numerous literature review articles dealing with experi- 
mental prograiwning, students with higher tolerance levels for abstractions 
and a need for self directed study have preferred experimental over traditional 
classes. Conversely, students favoring a more structured approach in which 
the 44i§tructor provides both the guidance and reassurance have preferred TL 
sections. Based on enrollment patterns evident in PSI sections, AJ or 
others. It was assumed that students did select the type of instructional sec- 
tton based on the above criteria (Tuckman, 1972; Pascal, 1971)- 

Because preference for or tolerance of abstraction was not statistically 
measured, two proposed hypotheses could not be tested. 

* 

Variables 

In each of the four hypotheses, the respective methods of Instruction 
(PSI and TL) constituted separate Independent variables, usually subcate- 
gorized as, moderator variables. 

The control variable in this study was the subject content differences 
necessitated by the different Instructional approaches. Although both sec- 
tions (TL and PS!) used the same text, and made use of the same flyers and 
handout materials, o^ly the PSI class employed the specially designed work- 
book which contained the self test Items. This workbook became. In a very 
real sense, the major treatment difference in the comparisori because pre- , 
sented material and exam coverage were comparable for both approaches. 

The Intervening variable, and the most difficult to measure, was the 
attitude each student brought into the respective AJ k section. 

Dependent variables, or those which have measureable performance out- 
comes, were "successful performance rates" for both* approaches, the length 
of time necessary to complete the cours'e requirements in both instances, 
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enrollment preferences during regf stration, and the respective 'Vetentfon 
rates." 

Method 

Subjects ' * 

The subjects of this comparative AJ k study for the academic year 197^- 
1975 were 189 lower division undergraduate students at Cerrltos College. 

The vast majority of these student subjects were declared taw enforce* 
ment majors, and moSftly full-time students who were not currently employed 

In law enforcement agencies since both sections each « semester were day offer* 

/ 

Ings* 

Second or third semester standing (high freshman or low sophomore) con- 
\ ' ' ' ^ 

stftuted the typical student academic placement. 

During the Fall Semester, 197^,* 5^ students Initially attended TL AJ 4, 
Mf ^Sl AJ 4. For the Spring Semester, Identical numbers enroll^ in TL AJ k, 
with 37 registered In PSI AJ >. 
Treatment of the Variables . 

tndepencTent variables In %hls study were determined using the following 
source Imputs. The four moderator variable categories for PSI and TL Instruc 
tlon were calculated from the Instructor's roll book, division registration 
records, and the records of Student Personnel Services. 

To determine the effects which the control variable (the workbook In 
'PSI Afk) had, lesson plans were analyzed for both classes. Since the age 
variable (18-21) and sex variable (predominantly male) were comparable for 
both approaches. It was not felt necessary to further qualify these control 
varfables. / * ^ 

Student attitudes were measured In an Initial pretest survey given to 
both sections. 



I 

Thefour dependent output variables were compared using similar procedures. 
"Successful performance rates," "retention rates," and length of time compari- 
son were calculated using the instructor's roll book. Registration trends . 
were gath^ered from division records, with pretest measurements administered 
In the classrooms. 
Procedure 

In order to Insure external validity and minimize history and selection 
bias, the following factoral design was employed: 
PS! AJ 4: Ot X O2 

\ 

TL AJ k: O3 

During 197^-75 there were non*equIvalent control groups, \ 

Pretest exercises (0^, O3) determined Initial Student academic placement 
and Indicated tolerance levels for abstraction and aptitude for self directed 
study. 

I 

Only the PSI sections received the treatment (the workl^ook) . 
The same posttest (O2, Ok) was administered to both sections upon com- 
• pletlon of the course requirements. v 

Sfx proc^ural investigations were conducted. 

Reatstratlon class-counts for the Fall Semester, 1974 and Spring Semester, 
1975, were compared for PSI and TL A J 4. 

The professor's grade book was used to determine the "successful perfor- 
mance rate" (A through C) In, both PShand TL AJ k. The record bo6k also fndl- 

cated all who received grade credit in\ either section In contrast to those 

\, -'•^^ 

Initially registered duFfng census heaicount w^k, and this difference consti-^ 
tuted the "retention rate" for both AJ k sections. 

Interviews with the Instructor determined the average rate of completion 
as a length of time analysis for PSI and TL AJ k students. 

r 

V 
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Records kept by the professor indicated the numbers of PSI AJ k student 
who volunteered for Informal peer tutoring fn PSI AJ 4 contrasted with Insti 
tuttonallzed tutoring used In TL AJ 4. 

Investigation of abstracts and reports from the Office of Institutional 
Research provided comparative studies of other departmental efforts In. 
self'-paced PSI education on campus* 

A literature review search was conducted In ERIC . Psychology Abstracts , 
and other related journal sources to determine directions and evaluations of 
other seYf-paced programs. 
Data Analyses 

Descriptive Statistics 

The comparative longitudinal analysis of student registration counts 
throughout the registration period was presented both In tabular and 
graphic form. 

The proportions of 'detention rates" and ''successful performance rates" 
for the PSI and Ti. approaches was presented both In tabular and graphic fotm 
In order to summarize the results and thus facilitate comparisons between 
the two approaches. ^ . 

Inferential Statistics 

In order to assess the statistical significance between any observed 
differences In student registration counts^ the registration period was 
divided Into nine segments, jFor each segment the number of PSI and TL stu- 
dents enrolled was divided by the appropriate collective maximum class size 
figure, thus giving the proportlpn, relative to maximum PSI or TL enrollment, 
of students already enrolled. These proportions wer^ then arranged In table 
format (two groups - PSI and TL and nine proportion^ - days 1-9)* 

In comparing registration enrollment percentages In PSI and TL sections 
for the academic year 1 97^^-75 > a tabular Chi Square test of observed and. 

k.0 
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expected frequencies for eat;h day of registration was undertaken as long as 
both sections had open enrollment. The 0OS level of confidence was employed 
for each test (See Table 1), 

In order to assess the statistical significance between any observed 
differences In proportions between PSI and TL approaches concerning •deten- 
tion rates'* and ''successful performance rates,*' comparative proportions based 
oh the Chi Square distribution were used. . 

^'Successful performance'' (A-C) .and ''unsuccessful perfo^rmance" (E and W) 
percentages were compared by means of a 2 X 2 Chi Square calculation since 
onTy successful graded were earned In both sections. For purposes of this 
study. Incompletes (E) are treated as unofficial withdrawals and combined 
with the official withdrawals (W) to form the "unsuccessful performance" per- 
centages. The .05 level of confidence for a two tailed Chi Square test was 
employed (See Table 2). 

A Cht Square tabular calculation of observed frequencies (0) anc* expected 
frequencfes (E) was undertaken In comparing the respective final grade percent- 
ages recorded in each instructional approach tx^ « J2^§L-). Again, the .05 
level of confidence fqr a two tailed Chi- Square test was used (See Table 3) • 

A 2 X 5 ten cell computer assisted tht Square comparison at the .05 level 
of confidence for all grades given In both PSI and H AJ k was calculated 
iSeeTable3). 

Results 

With similar maxlinum enrol lments» the tabular Ch! Square test of expected 

arid observed frequencies for the first four days of ' registration Indicated 

significantly more students were attracted to TL than PSI as long as both 

* • 

sections were open (p..<«05)* The loctdence of significance at the .05 level 
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of confidence declined on the tabular test of frequ^cles beginning with day 
^5..(P.>.05) when only the PSI day section was open fdi' enrollment (See Table 1). 



TABLE 1 

PROPORTION OF STUDENTS REG 
PSI AND TL CUVSS ENROLLMENT 




REUTIVE TO MAXIMUM 
Y 1 THROUGH 9. 



TL 

AJ k 



PSI 
AJ k 



Difference 



59% 
(23.5) 


96.5% 
(38.5) 


100% 

m 


100% 
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100% 


100% 
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100% 
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100% 
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Figure 1« Longitudinal comparison of student regis** 
tratfon counts between PSI and TL classes as a function 
of the percentage of students registered relative to 
ma^Tlmum class size for days 1 through ,9. 
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The Chi Square comparison of ^'successful performance*' and ''unsuccessful 
performance*' percentage resulted in a of 5*02» or significant beyond the 
• 05 level of confidence (p.<.05) for df 1 (See Table 2), 
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TABLE 2 



COMPARISON OF SUCCESSFUL (A-C) AND UNSUCCESSFUL PERFORMANCE (E AND W) 
BETWEEN PS I AND TL AJ k STUDENTS AS A COMPARISON OF ACADEMIC ACHIEVEMENT, 



SUCCESSFUL 



UNSUCCESSFUL 



TL 
AJ h 



PS I 
AJ 4 



DIFFERENCE 



(84) 


22.2% 
(2*1) 


61.7% 
(50) 


38.3% 
^ (31) 


1$.1%* 


« 

16.1%* 



^ significant beyond the .05 level of confidence. 



The comparison of expected and observed frequencies for successful grades 
(AO Indicated no slgnl f l<?ance at the .05 level {p.:>.05) within the tCaJ k 
approach , when compared to the total number of grades (A*C) given; but did 
result ^in significant finding^ (p«<.05^ for grades A and C I a the PSI 
approach when compared to the expected frequencies of successful grades glvef^. 
The Chi Square findings with a df T resulted In significance at the .001 level 
df confidence for grades A and C (See Table 2) (Refer to Table 3) . 

TABLE 3r 

- • 

COHPARISON OF FINAL GRADES BETWEEN PSI. AND TL AJ k STUDENTS 
• ' AS A FUNCTION OF CATEGORIES^fiF /ftAOEMIC ACHIEVEMENT. 





A 


. B . 


C 


W 


E 


T. 


TL 


22.2% 


25.0%^ 


30.6% 


14.8% 


7.^ 


108 


AJ k 

1 


(2h) 


(27) 


(33) 


(16) 


(8) 




f»Sf 


42.0%. 


17.3%- 


2.5% 


•37.0% 


1.2% 


81 


AJ 4 


m 




(2) 


(30) 


(1) 




DIFFERENCE 


19.8%* 


7.7% 


28. li* 


22.2%* 


6.2% 





^ significant beyond the .05 level of confidence. 
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The "wJ thdr***^ rate" carparisoni^ mre also sfgnff leant beyond the .0& 

level of confidence {p,<.05) for botft Ti and PSI AJ the TL sections 

having a ^Vithdrawal rate** con$Merably lower than the expected frequency, 

the PSI sections significantly higher than the expected frequency (See Table 3) 

The ten cell Chi Square test for all grades given In both sections Indl- 

ft 

cated a of 39.97* significant (p.<.05) **ell beyond the ,05 level with a 
df 4 for a t^ tailed test* 
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Figure 2. Number and proportion of PSI and TL Ai 4, 
students who attained ^'highly successful,*^ or ^^successfur" 
achievement; or who withdrew or received an incomplete 
grade based on the original headcouht for those officially 
enrol led. 



Olscusslon 
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Often an educator must re- Invent the wheel In ^nstlrutIonal research. 
After having read Ruskln's (1974) superbly written article on PSI*s history, 
■lethodology, and literature commentary. It became tlear that %^ne his 
sources re-enforced this study/ s findings concerning PSI AJ 4's grade and 
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wltt^dfdMai characterHiic^, ^ws coftclusfon^ ^l^o confirrr^trd observed difflcul* 
ties Ifi st^tHticatfy comp4irfng P5I 4«d It 4ppfodChe$, This siudy does dupU- 
tf^te «neihods and rtsuH^ cU«d in ??iciny *»ources, «ind does ^dd to the m^ss of 
PSI UteratuM, but it aHo does r^cet one o1 <^%^^kin*s major recomfnendations. 
Apparently this undertaking H one of i^e. fei-* publHhcd research studfes 
i«hlch has compared PSi und TL instructional ^^thods uStng an APA forrnat for 
d non-behavlcrat science dJsdpHnf?. 

Every researcher must be cognisant of non-control led variables which 
often llmft the significance of his findings. Slegel (197^) cautioned 
against attributing undue significance to statistical results for the eiiperl- 
mental group because such differences with TL classes --nay not be due to the 
Instructional treatment* Lacking proper randomization because Ai .4 Is ah open 
enrollment course* this study's Internal validity rriust be suspect* This does 
noi preclude significant external validity, however* because al«^st all PSI- 
TL "Studies einerge from comparable classroom situations where there are slmi* 
lar non^equlvalent control groups* ^ 

Even with equivalent control groups properly randomte||d* the treatflfHsni 
group's (PSI section) perfc^rmance relative to the TL section must be ques* 
tfoned* With the tendency to encourage Instructional Innovation today » and 
Stress goals and objectives to meet this need, we must refi^ber that the PSI 
group has an advantage In having such goals and objectives succinctly written 

r 

out In the study guide {treatment), Th^re Is a certain built-in bias favor* 
Ing PSI whenever goals and objectives are emphasized {Tref finger, 1973)^ 

Enrollment trends In PSI AJ k bore marked similarities to previous ^ 

j 

Cerrttos College research findings for both PSI and citperlmental classes 
(Schaumburg, 1973; Hinrlchscn and Schaymburg^ 1975). These results largely 
reflected Cerrltos students* reticence to. attempt eicperlmental and Innovative 
curricula* Student preferences should not be discounted either. As PasCt|l 
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(1971) found jfi hi% siudy, siudenti^ mftQ ^^etectet^ inrfcpendrni^ or directed 

studies classes ^ndlc^tctd t^i^^^ificarttly greacer need for auiortcr^y, ftescfbitUy / 

«nd dccepldnee of ^biguUy, as i^M 4S pfefereoce for abstract t^fotighi:- 

Abfdmson and Kagan (1973). ^ ^ddU«on lo tHeir findings o« pr^f^^r^nices 

rt^dr^'lng PSI e<(ycaiion. also stressed that ct^ss r-»spoose r^es interacted 

dlrectty wfih the students' prior fawlUafJty wftH the subject content/ Such 

wa% apparently the c^ise dur»ng tne Fail stimester^ I9?4 wficft sU students* 

t^etjuested section switches corppared jjUh none for t^ho Spring semester 1975. 

^Spring se?«e«^ter student enrotlees generally evince greater fa^nl tiarlty ^It^ 

currlcutijtfR patterns* i merest Jnglvbr J2oi> 0972) dTscoverod that while pro* . 

qr^imed students pc^ferrcd the opportunity of Mjrktng at tHclr pace, theiy 

»ts^ed having class .identity and discussion* 

SvaraH (1^72) co^^prehensJve survey stressed the need to set mSnlmal com* 

plellon standards for PSi ventures. This proved to be the fifst m^jor problen 

for Or. Specht during t^e f^all, 197*^- Students were hesitant to challenge the 

aicams even when prtpartd. Whether a PSI Instructor should assu*^ 30^^ *^re 

students in his classes, as Svara oroposed, is an Institutional concern, 4Bh 

The Inverted. grade distribution frorn the TU normative cui^ve inih^ch charac* 

(erljfes PSI grade patteff^s was ad't^lrably duplicate in PSI A.j k (Keller, ^68; 

iUiskin^ 197^). The preponderance of A's ^nd 8*s represented mastery. iNi^ile 

# 

the equally high percentages of W*s in PSI AJ corres*pcndcd to tho normal 
unsuccessfiit or ^ loi-^er successful" (C and 0) grades given »n the TL sections, 
in PSI classes, students drop-oiut rather than ^»tay they feet they are not 
going to attain mastery (Keller, t96S| , Enough researchrhas been done to 
date to show that PSI classes at least equal and 'In most cases exceed Tl ones 
In the percentage of ^'highly successful" grades given, usually by 10 to IS"/. 
(Keller, 1968, 1969»^Hoore» Mahan and ftltts^ 1969. Corey and KcMSchael, 1^70). 



C«n PSI cU^se$ «fnpha$i?e creative conceptwatl^lng^ f>SI researchers 
generally have felt so. and gc^nerally claim that the shorter module quizzes 

t 

given tn PSf, sections actually enhance PM scudents* chances on comprehensive 
f!naH {Sheppard and MacOermot, 1970; Borh^ GiedhftI and Davis, 1972). Cerrltos 
findings for PSJ courses bear thJs out (Schaun'^burg^ 1973h 

Although higher withdrawal rates were anticipated by all researchers In 
PSI-Jl comparisons, only a few have questioned the significance of this com*- 
parlson (Sheppard and HacOer??x>t, 1970; Born. Qledhlll and OavJs, 1972), If 
inost marginaJ st4<dents drop PSi ^J^es, tn contrast to TL ones. Is there any 
sl&»«lf Icance i« cross cor^artng both sections^ 

Use of the sa<t*e instructor In both sections Is atso a common procedural 
approach, although the Instructor's biases ^n favor of PS! or H methods must 
be carefully weighed. Such Is the case of this study. If different instruc- 
tors ^re cmploycdt two biases and at least t*rfO instructional techniques must 
also be controlled. 

Peer tutoring Is essential to PS1 education (Keller, 1968; Ruskin, 197^)* 
The i>Sl AJ 4^ classes at Cerrltos have had mixed success in this regard. Our- 
Ing the Fall, 197^. students finishing their modules early, and most did, 
iNfere encouraged to tuto^ f^Hoi^ students. Unable to gain units or compensati.on 
for this task, many drppped their tutorial responsibilities at the ft'-st oppor- 
tualty. During the Spring, t975f t^ie instructor himself undertook thiif tutorial 
responsi M I t ty. Records for institutional tutoring for TL AJ 4 are sketchy, 
A limited number of TL studerrts did seek outside he!p» perhaps from PSi stu- 
dents who signed up to provldit this service. If there Is to be any gain in 
completing a PSl class early, other than because of ef^loyment Incentives, 
other PSI sections must be available (HcCombs, 197^). 
Conclusions / 

Emphasising Jan*Tausch"s (1971) thesis, programmed Instruction doesn*t 
work for all Instructors just as It admittedly doesn^'t for all students. 
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AUhougH PSI classes en^phasize more textual than aud{o-v!sua1 software, 
finances are stfll a major consideration. If fewer students sign up for PSI 

V 

classes^ state funded ADA revenues naturally decline* 

Significantly higher withdrawal rates In PSI sections will likely cost 
the college addltlorral ADA monies now that California mandates dual census 
accounting (12th as well as the 4th week). 

Nevertheless, sign! f leant ly higher performance among PSI students and 
the emphasis upon goals and objectives In measureable student performance 
terms make PSI endeavors doubly attractive* 

Cerrltos College Is encouraged to experiment further ^ith PSI scheduling 
In^dlsctpllnes where It Is now tried, and begin It In others* Counselors are 
encouraged to recommend PSI taught classes to all^ students who might profit 
thereby, either because of preference or psychological make-up. Until PSI 
ventures devolve Into **hlghly motivated mediocrity*' (Wilson, 1973), the campus 

should encourage Instructors to Innovate along these llri^s. At present, the 

\ 

college can absorb any lessened revenues caused by cuts \n ADA, and can fund 
program development released time requests by potential PSI Instructors. 
There will always be risks, but as long as there Is choici In Instructional 
fiiethodology for student and faculty alike, PSI education seems the most viable 



alternative to TL Instruction. 
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